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^ym t amctmi^mmiz. i a o~4 5 o n mcom.^ 
mimmmxmizj: 'oni^timm^mimmcomii 

m. 

^^■t^^mmmm:mmmm^mm<^mk-:mx'$>'^ 

X. 

7i<'i'xiimmmmm^izi5\,^x . msi^mi^mmtzju 

{4M*fffl!lc7)KHtC. 18 0—450 nm<^m^m.mcom 

mmizmm-&m^m.*^'^^'&mmmj:mt. ^*-r-i. 

mm(Dm§i^^m±izmmLxmm-^tifz^Mmmt ^ 
^h^mmt. mrnt^r^Lxn'o. m^^i^mm 
trnmrnt i:fimmMt:n-Lxn}flimM^tit:^mmm 

mi^n&^msm 1 ~ 3 cr,Mtii)Hzimco'&mm^ 
±mmmm^mM(omk:fjmizx omj^-t-s ^ t imL 

[00 0 1] 

m^zm^:^. 

[00 02] 

i^iix^^6, ^(r)±mmM<7)^x'i>. ^m^^jkmm 

y'x:t-txx'm^x^^:i!imi}-^^<omm^t¥m^^ti 
Tv^s. ■&mm^&kM^m<7y^Mizm(fx. -?-«ox 



77=10 ox (V„^XI,,xF.F.)/Io ■• (1 ) 
^^X\ TIEiSi (1)4', I o«ASt3t5t^ I o (mWc 

F.F.{4tt^H^ (Fill Facter) 

[0003] ±ii(7)mmtLxi±. mtif. !^b^2 0 0 
0-28598 o^-'Amizii. ^mimm<DmMMizm 
■tm<miziciLxmimmt:mt. -e^^t*. mmmiz 
m&^m^mm^^^:itizxK)^Lfzytmm^mx. 

^mm^±'^mmi}^mM^tx.x v . ±Mi<7)mimm 

^:ff:^t:mm-t?>:^mt . mimximimt^^'is&. 
mmmcr>mt^j:^mmi:'ktsmm^'^ is^^m) iza 
^^xmi-m^mMi-tijmt^mm^tix\<yi> . 

[0004] 

mhli. ±ieo#gB 2000-285980 ^^i^mizm 

m<^ms.imLfz%mM.^mx.tz'^mm^±^'^x' 

^ b t^X'^ -t^tz^-^^Xh hb\.^o:ib^ 

[0005] ■r=5ri5*> . imi^^ L < it<!Km.mm 

i§.cr>Mmf.z'^wmM^mM\^xmit>m.^'ff'yfzm 

w^mitLx mmm(^mmmm-^^it^'^h:i b \±x' 
\^b\>^omm.^ifih'yfz. . ^f*«®<^a®t^sff-r 

^■ii^)tm^L. ^iii-H^izm^-thzbtfimm^fz 

ib. :i^^-fU^-^^miimTLXLt^X\'^rz. 

[0006] mz. mmi^timw^^^z}3\^x^^m 
^mm-^^izL. ^i>m&comm^t^im<tLx 
^mmm<7)miWkt:^<t^it^ z b (4-c# -s.*^ mm 
mmi>z:^Lx^^h^m^tmm?:mm'rhwmt-^ 

<r<^)%&. m!fi-t^i}^iizmm-^tL^b. mmiowt^ 
(mmr-^y) i)^±s^Lztiip^mi^mm(Dmm 
izm- L.xLt.0 ^ifih -yfz. z(r>^o f.zmm<r>m7t 
^mi}^^mwmMcn>mmi.zm^ Lx\.^hb. mvmm 
t:m->fzmzmm^^wiM^'^tz^\iz. m.m(n^mt^ 
mabmm^mbifKmLx ob^^ofsm^ifih-^ 
tz, -e<7)^m. nhixh%mmBa/^ix^^x.tzi!jmm 
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[0007] ±Mm^iM<o^-thmmizm 

[0008] 

[0009] •t^j:iyib. *I^Bj{i^ g^feffi^^^S^ 

mm.:fjm'h'yx . yK'PxiimMmmm'Piztix^x . ^ 
mim.m(D^MmtimMmcommiz^ i s o~4 5 o 

[0010] ^mmmtmmm^m^Lfzmzmmn 
izmkth ^ k iz^i>j:Micry^tmm(7>mmizict t 
T, ±tm^lzi5\,^x'^m.^mimM^mm■t^^mi^^ 

mm.^mMt?>k. '^mmmizi±^izir>^m$tifz 

im^t:him^^cr>x\ ^i^mmcom&izii\^x . ^ 
mtmtz-irtti&^^t^. imit^fmco^nmR 

X/TkiM^tt^^kimti^X'h^. yt^m^fi 

Tii^^cnmmizj: Kf^-thTiim-f :tyim:tx7iim 

^< . ^izm^fz^ 0 ^j:mmT-:tykmm^mt <7)k 
m^^mth:iki^x%h. ^Lx. immMm^m 

izx 0 . ^^-m:mmrh'^wmm\,z^t-ixi>% 
^mmiimm^hT-wmt:+^izmm^-th ^ t 
ifix'^ h(7ix\ mx^z%mMm}m'k^^h^mm^ 

[ 0 0 1 1 ] ^fe, *0j^»tcfcv^T, ^^imM(^ 

[00 12]*^^. ^%mi^-th^wm 
mk . ^m^mwmm<7^^m±.izmm \^xum.^itfz 



■m^xh-^x. ^wm^mmk'^i>m.'m\L^'^)v 

tcyNMT^mjE&EPJDt^. ^MWM&<7)^tfmkii. 
^fflSc^SBtC. 18 0'-4 5 0nm<?)^*^l^<?)«S8 

j^^S:Bsjw-t-i.^®Maxsi: . mmmsjLmzi. »>#^ 

x^i: . i^-t^^k i^Wik^h^mmmm±mmm 

[0013] :i<^mmim<r>^t<zi, . ^ttca^it^ 

m^h zk\.zx^. ^mimm^mm-th^^mimm\,z 
%t.ixh%m^mi^mm^^^mii^-^mzm^. 

fmthmz^ ^imm^v^mmk-thmMAt^'^iv 

^m^L. ^^m.^wmMi,z^^^T:xm&i:msthcr> 
x\ ^i^mm^m^-th^ii^mmiz-^tn:i,yem^ 

m^-t^zktfix'^^. 

[0014) 5ri3. ic7>%^o r^-(|^^-fe;Pj 

im^zm^^i^?>i^c^x^i^J:<. mm. i^mm 
kmm^m^mi3ihMmkii^(i>mm^ix^^'^i:> 

vph2. m^(rym%it^'^fVX' t J: < . ^fm k . 

nmk-^hm^^ix^\.^h^i>^m^(r>mmm 
mwmM<^^im.im.mtim^mizwR'rhK^k 

w.mkm7tKmf)mn\,zmnLx l± owsm^w^ 

vm^zmimtcth^ikifix'^^. ^Mm\,z 
m-^^fmcrmmrx ^mmf>zfmvmm<^mmjiii 
^i^mvim^mmzmn^'^^m^^h. sm^<r) 
mmt^^H''km\<^i>:iki)mt. lv\ 
[0015] t,tz. ^^mwrnm^^zju r^ms-^im 

mzn Lx^mm(^^^±MT^m>ii(mitRm^wn 
^^h:ikif^m^xmm.i,zmm^hz.k^m^. 
x\ ^UT:^m&kii. ^mm(7ymiLi}^^mmmM<r>m 
mimmw^tzm^^-t, :i<7)k^<rmmmMiimizWi 

^^ix^h<DX'\i^j:<. mmt^'^Mz^mti'VM'S. 

mwm^zm tx^isffl^sg^ t (^y^mm-h z. k i^x 
#-6. mtii. mm^iimmm mr. she k^^o) . 
m-^immm (wt, rAg-Agc 1 j kmtt 

#5. 
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1 0 0 1 6 ] Mt:. ±Ms^mm<Dm\:Rm^mn^'t^ 

ii6^#BS) . ■ssm^j:^iziimm-t^^imm±T 

^\ mm. ^immtrmm-^^mtmimit^ 
i^yx'h^. #M«ffi3&^'Ag-Agc ( [c 
1 - ] : ma, mmmoKc i <m^izii. 
i^mmcommi-o. 5—1. 5v vs. as-as 

Cli}mtL<. -0. 3~+l. 5Vvs. Ag-A 
gC l*UO»tLv\ 

[ 0 0 1 7 3 ClCl-C. *^Jl=J3V^T{i. ±M<02-:>(0 

m^-nm<Dmitiz}y\,^xh. mm>&mxmizi5\,^x^ 

WmM(Dmm^zBS^:^mm7&cr,7&-M:ti'^ 1 8 0 n mJJLt 

ifint L< . ^i>mm<^mmi,zmtt^mm&<^^ 
^iiimm<^)mmizmm-^mm&<7)^M:ii. 1 a o~ 

43 0nmX'h^Zi:t^X^1ift.L<. 2 5 0—4 00 

nmX$>h:ikif^W.iznt t\\ 

[0018] iJt. :^m^zi3\^Xli. ±M<7)2-:><rM 

m-^cmix\izi5\\xij. mmm^mzi5\yx. 
miiiizmm-^^tibm±L\.^. ^^itcj:'?. 
mmc^mmizm^x. '^mifAi.z%tixh^m^^ 

fsd:Lh ifix% t:^s ±.m^w^^'mi.z% 

[0019] Htc. ^%mt. ^^m^^-th^im 
%h %wmwmm(^%m±.f,zm^Lxmw.^ixtzm 
^mMt^^-th^mmt. nrnt^^Lxa^. ^ 
mmkimb tt^mmmif LxnmiM.^titz^mm 
^±^mM<^mmimxii'ox . ^mm^. mmLfz 
^^R<r>^3^^:m'^m^m^co'smj}m\,zx o 

[0020] ;i(r>x o tz. mmLfz^mm^xmmM 
m^mmm^-)j^fizx *)mmLtztmm^m\^h c: t 

[002 1] 

m:hMmm.(nmmjT^-o\,^xmm\,zmm-th. ^5:^, jji 



T<7mmx'\i. m-'^t:.\m^u-^\,z\in-'^^^ 

[00221 *%0J(cJ: 

-tmmmmx'hh. t.tz. m2\t. mi\,zm-mmi 
oo(r>^^cr>m^M:mmmx'hh. Mtc. msn.^ 

[ 0 0 2 3 1 la 1 izTTs^^mmmmmmmm^mm. i 

0(4. ±b LX. S3tffiF2Sr*-r.|.^#:«®2i:. 
SM^#:m2i0^3tfflF 2±t=|?Sgf LTieM^tl-Jt 

mmmMibkt-i^m^^ixx\,^h. tfz. msiz^-t 
^mm!m.±mmM2 on. ±tLx.mi iz^uz^ 
VMiot. )(mcEt. x^—^—si,zj: K>ytm&i 
0 1 nmc E b (r>mizmm^ti^ jm^z-m^tifzmm 

mm2i±. ^commF2 2comizti\>xmmMEtw^ 

LTV>|>, 

[0024] z<^mm^dmmm2oii. m^mm 
1 im^Lx^wmm2izmM^ii^mzX'yx^^ 

imm2ffiizi5\,^xm^i:^^-th. -euT. 

m& 2 mzi5\,^x^ Lti^'f-it . m^m i t^<o 

tixnmzn*>\ii^ti^, 

[0025] mmmm i (Dmmmizm^^tihhcox 
i4^r< . m^co^mmMmmmizmm^tihm^m 
fiis-ffiffl-c^-s. mar. miRz/m3<rm!mMi 
a. tf^:^mmmcr^mmmR4cr)^imimM2cr>m^zyt 

m^t:^-th. zcDm.Bmmm3.tLxii. m^B^-^^-jy 
mizm\'^i:>ti^mmmm^m\^tnix\'\ mta. 7«y 

ZnO : A 1 a - h y ^^mf i^tl^ . tfz. ;< •■/ 

j.^. X h y^^t'^immx'^ ^mm^z ttz^ 

[0026] SBg^4 i: LT{4. ?KB^B^N-^^;l^(cfflV^ 

^^:^mRmm^mmizMti>-t^t'Lx^<o^ 

t'ttim^-ri>tcoiimmmmmAt Lxmf(^tih, 
±^:m§.-t^i><^X'htiimmi±A'9^X'^<x 
iyX<. mmr^x^^y^Wi. mmr^x^^vi^Wk. *f 
wmmmikmciixi:, x\^. 

[002 7] 1321:5^^ J; at:, ^im&2\t. ±t 
L-cm«¥^M4^ P 1 i:^<7)f-fL«^i!m^P 1 
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ti'. T i O2, ZnO, SnOj.NbzOs, InjOa. 
WO3, ZrOj. LazOg, TazOj, SrTiOs, 

[ 0 0 2 8 1 S^vT, 2|^tc-^W$-li:^iiJ®fe 
ic^iiiSfemP2J:LT(4. AJgiM#^*«Sfefg^^ffl 

-h-t'X (2. 2' -b'fl>>^7P-4. 4* 
^^^^-l^-h) ;W7^c:i'>A (ID) mifim'fhilh, 

m. h y y3.-)V^ ^ y7k&^^m\^h:Lhii^x'^ 
h. 

[00 2 9] StC, ^«=«ffi2c7>J9;j*.{i^ 5~30xt 
^i?tL-<. 8^13jjLmX'ibi>:zhimiznt.h\\ 

'yti:<^£n%^^mzmiX'^^j:<^j:^mm-±^<ti: 
i.. -^r. ^fismflSc7)m;^*i3OjLtmSr0;c^i: . m 

mm^ ixx^mw^<^m=f-mxi:^ Ltz^kco^mf,znt 

hl'i}>h(r>m^mXI>zX'yXli-(7)n&^cr>m.'^i:^m. 

[00 301 t.fz. *«cE{i. mzm.'^^i\.^h(rix 
i> ck < . @Bjms 1 1 mm.(r>m^mmM3±.^z p t 

[ 0 0 3 1 } Mtc. mMnn<^m^i,±mm^K^m¥fi 
7mi^A.x'\^ti\mi<zm^^tv^j:\^-hK i-xi^-m 

-/B ra ^y>'/'>'W Ho^y^-^^iroPh' y 



y:^-yt<^—h^t'<7)mM,it^mizyfim^j:mm 
[0032] i^c, :^^~-i--scDmmtfmmizm^ 

[ 0 0 3 3 ] <^:{=. la 1 co^mmmtkmmmmyemm 

1 0Si;^feSii,«;k|^«?fe2 0 i:mt tT*^Hflc7)fe 
[0034] ^iz^^fzX 0 (c. *^BJi7>fe*iM«*; 
1 8 0—4 5 0 nmC7)^:^^l^c7)^JS^SrH3||t^^^H 

3^axs (jitT. ^mm^imxm i j tv^p > . xti. 

MIC. 1 8 0-4 5 0 n mO^^R^Jigom?^^^ 

^^BMaxg ( WT. r^B^aaig 2 j t v> p > 

§^f*:«ffic7>KfflF 2 2(CtiJ®feS5:i8«$-fr^f&^ 
[00351 3t:^B8<^>fefgiiiSM±llli?M3Km®iOM 

m:^i. ±m<^m9mjjm 1 xti^s^iaxs 2 1 

^m^mxm^^Lx\,^tnii<. mcT^mmimnmz 

mzx *)mi^Lfzyemm^m^^x^mm^±mmm^ 
^:ti>:^mx'htiim<^)^jimimizm^^ti^ 

[00361 or. mm^mxm 1 xtimmumxm 2 

o<Dmm-^m<7)miz-:>\^xmm't^. 
[00371 ^-r, @BB«fi§ 1 irmk-t^m-^ii. 

:^Wm(^m9LAiLKZ^'i.ZW^y '/mY-TS n O2 
[00381 <Js:{C, ^Hjm® 1 3±KT i 

o^m<r^mm:^\,zmm^^h n 1 j: 
?:m^izmm^'thyjmt Lxit^^(7)yjm^m\>^i>z 

ffi^fflv^T J: < . mM'mcom:^^:^^x±mm^m 
Km^^'kmmmmsi.i.zim^^^Km 

[0039] mmmmM3±.iz^wnm2t^j: 
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^i^mmmfHizt5if^m,=F<7)^mi}m^ t =5: o . 
)u^-mmmt:wi>z\ti±.^^thztifix'^h, mz. 

±iicomiimt:fmitit.mm%izti\^x'n^xo t . mm 

[ 0 0 4 0 ] * , mBmm i s ±(c^ 

PI (SK[^<^%«S@3&*1~1 OOOnmSg. L 
<{41-1 0 0nmcr>i><7)) ?:^Wl-^-tt:-!^ma^im 

'^^#^3|5s^$i^^^>. -^ma^izit'^m^zmtx 
^wism>i mmmmmatxixi:^\ mz. 

4. :i<r!t^<mmjmtvxw^-^—^~m. mm 
ias{4 3 0 0—8 o o'cafint t M^t^asj!>«3 o o 

*i8 0 O'CSr^i. ^ ^^#:f4-?P 1 m<r>^-¥m^. 

[ 0 0 4 1 } <j:t . :^^m^zinf^m:m!imi.m i to 
m7mm^d:m^3 oiz. vrnmrnmE i osrAn. w^z 

ZtHzim^mP 2 t:is;^LX\^^u^mm 1 0 ^?ss 

■r-i>. ^LT. mmmmmE i o+tcsw^^uss-sii* 

2 2fcl6){tT 18 0—450 n mCD^^g® ^(7)^61^ 

.wr?., ifLiCcfco. ^i^lm^2cr>mmF2 2^zi^ 

v^-C. ^#«ffi2ft't:#Stii,5K^^^^raLW-r 

1 2 (R) timit^it. -mitm^ 
^d:t'm^t^mi 2 (Ox) t^sro. ^M^«tm^2 
'¥i)^ii>mmw^mE i o^*ci^$ni.. ^srii. cot 

t . F 2 2±T-{4mjS«^?SE 1 0 •1'<^7j«7)®f-fbK 
[00421 lMimm^<7mMt UT{4, ^ p< 



fflmsi^c 0 izmm^hmmmcomm^mi i mw/c m 
imtht. mmwmumt^nxmm-^ii^ti:t}^h 

— 1 00-CT'S>-&C:i:*«»*L<. 4 0~8 0X:T'S>-g. 

[00431 *^^. iS^^U soloist LTI4. Mi. 

(Dm&tHiJiilO'-'SOOMVX'h^CltijmtLK. 2 
0~2 0 0WTX>SJ:fc3?jfS»^LV\ StC. ^A-b'x^ 
. j@^^U Sc7)S^{i: 2 0~ 1 5 O 

zcrmm9mjjmnzt5\>^xii. ^^^u s i oi:mM 

[ 0 04 4 1 as®^?gE 1 Otiptm^mRlB^ 

Tti^-himm-r^ztij^x'^h. tfz. r-^h-ho 

fzm^mmLxi,^^^. mz. ^izm^/z^oizzcrm 
m!mjinnzi3\^xit. mmmmmEi o«o*>i>o(c 

[ 0 04 5 3 *%BBict3(t-g>^ffl5aaxg2o— 
miz-:>\,^xmm-th. m^a. mm!>miM2(D—mi 

fcfcV^TJi. 1 8 0 — 4 5 0 n mOjg^R^lgcomjS^Sr 
®S^Sg^^S3 2 IC . «»^?i?gE 2 0 ^?JX^ . -e 
LT . ^7^>'S^:tX^ y h 4 OtC^*t'e'/l^iE$tL:>'c# 

M«@RE i: , E 1 0 . mm&mp 2 ?:-^^L 

TV^^V^5te«S 1 0 i: S-^»^vgE 2 0 L. 

3t«ffiio (^#:ms2) ^i^mmt^i>mM,^t^-^ 

[00461 ^LX. ;K-r>vJt;^:? yh40$-f^$ 

^x^imM2i,z^u T:x.m&^mnL-y-y. mmm 
mmE 1 0 fpizm^^mv s l^*>'^> . ^wm 1 0 
S:«^-r'&^f!|jm2<7)SffiF 2 2{c|^il^tT 1 so— 

4 5 0nm<m.^^(O'mm^i:mMth, Tti'ryi^:^ 
X-Sf >y h4 Ol*ltc:{4#HS|i«gRE 1 0 (^MW 

^^tifimx.t:>fixv^h. .intcio, ^mw^2 
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[0047] ^tiizj: *) . ^mtmm2<DmmF 2 2 
fcv^T. ^i*:mm2'^tzistixi>^'m^!mm^m.w 
-r^^mmmcriT^nmi 2 (r) t^mit^ii. zm-itm 

m^j:mitmMll2 (Ox> i:=5rO. 
2**^<^S»«^?KE 1 OcfJtcl^^ttl,. ico 
i: # . 2 2 ±-C'{4«»fI^?B[E 1 0 «t»iO*i^lt-fl: 

CEiTiS, «MF2 2±c7)K'fl:R^ElcMf£;-f ^^TCR 
l53&>'atTt. 0iJi.K\ «M®?§?gE 1 0 4'<7>;^X{S*3g 

[00 4 81 z<7)ma9mTm.2izti\,^x . ^j^^vm 
2<ommF2 2izmm-&wm.(omi^f\' m 

twmx'h^. ^fc, z<7mm>>mjM2iz)5\,^xh. 
mmmmjM 1 1 mmizm^umv s i o ^mm-ti'. ± 

[0 04 9] tfz. zzx'ii. i^mm(^i^m2) 

h^h 3Wk<^mmm'i^H' s o ims.^h^^z-y\^x 
mmLfzifi. mmwmim2i,zio\,yx\i. ^fm i^m 

[ o 0 5 0 } ^i^>:. mmmmWiE i o . mmmmjM 

rn^miM 2\,zi5\^xh. mmm^u 1 1 nmzmm 
'smm E 1 0 (oiph Ktiz^yt^ y^iMi^ t'OTK^ffl v -^t 

[ 0 0 5 1 ] iJctC, 2(s:^BJ(c:tj|tl,fefRiR^XSt=^V^ 

3i!mr^2$rg|,^i:{:J:0#'^>tL^#^{!|s«@2 

p 2 ^-^^^ith z t izx *)'&Mtmm±Mmmm^m 
mi o^^^ithxmx'hh. mm^mP2ii. ±m 

t/^m^ 2 OSffiF 2 2 ( it^m. 

ijmii. mtimm^'ktsmm'piz^^imM2<r)mm 

F2 2i:mm-ti>^d:t'<7)yjmt:m^^hZti>n'^?>, c: 

<7>i^, mm^wkLm^^-ts>^t'Lxmm^m<7>m. 

K^t:!i?52r^f!|smffi2.(^<!|j^«M) ^tC^W^-frT 

[ 0 0 5 2 ] ^mm>m±mmmmy&mmii. zn^rm 

m'^^WmM2 (^TL^^f^M) lCPR«§-»t^ii 



±m 1 X{4|g®3{aaxg 2^^l»ifctcJ;0. 

® 2(7)SMF 2 2{53t«^mSI5{:WfiJ^aH<^^« 

is. mm^mP2(7)m. ^<7ym-^m^Lx^^i>, 

[0053] ^:c7)J:dt=LT3femei OSr-f^L^S 
1 0 i: . X'^-- S ^la 1 iZTn^J: 5 (,zm^±lfX , 

f^mzmmME ^ym t . ^mm^±mmm 20^^ 

[0054] 

[^sfeCTj OT. mmmRmmm^mfx^^^mcT)^ 
mM<r>wk:f}miz-:^\'^xmzmL<wtmthi!)K *%bj 

[0055] (HMM 1 ) mT{c*-r#«It' i 0 . lai 

mi^^±mmm2 obmmcomfs.^^-r^ 1 0 omm 

X 1 Oamm(7>x^--;K7>fe*ii^±^f|^aSrfmL 
[0056] ^-r. T i OaS^ ; 2 5-2 

0 0 nm > ^mw^mzMixmni-^ a t izj: >>^d^ 
-Tx^v-trvmLfz. mz. ^i^-Tx^^j~izm 

-xh^mmLfz. :^yxmm±i,zyvm}'-T 

^tifcSnO-^mmm (Mil; 500nni) ^J^^L^t 

mmmmtrmmtt:. ^lx. z<r>sn02m'^± 
iz. iMco^-xh^x^^u-yi^mL. ix^^x'^m^ 

fz. zcDxi^ u-ywmtm^timK)M'tzti,zx 
*). snOimm.mi.izT i Oii>>f,^?,^wmm 

^m<r>m^; 9 0mmX9 0mm, Mff ; 2 0jum> 

[0057] mz. ±^<ommmmi.m i izijt-ox . ± 

{CS^ L;^^ J: 3 . ^t-f-^ ^ . ±i23fcm@^ 
?SStJt. <J:V^-C% :ti^3:£^<5:»iajKa: 5 0'ClC«» 
: 1 5 0W. : 1 OOKHz) 

U; 5 0 0Wc7)lSE*^5vr. Bglt^; lOOmW 

[0058] m\:m^Liz^im&<r^\,z^ 
mt:VXT<r>XoiZl.xmt^'^tz,-9ft. -^y^i^^j^ 

:s^v^i^Yxm^\^fzWsau^ j-}v^mm:b tr^fi 

{C7l^-r— '^Aii^ [cis-Di (thiocyanato)-N,N'-bis(2. 
2'-bipyridyl-4,4'dicarboxylic acid)-ruthenium(I 
I>] Sr. -eoaiig^Oxl 0-4mo l/Li:^SJ:oC 
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ypf-- i>A|g#*^$«J 1 . 5X 1 O-^mo l/cmZT'© 
[ 0 0 5 9 ] iJ:tc. Mlii: tT±IS«03tm® i: mMc^m 

^t±^^i:^'t^&^m iPtmf^com^ ; 500 
nm) . mmnEtLx. B^mRv^Br^'ft'j^r^At: 

^~^-s msh^: r-9--yyj ) immL. msiz 
J: d iz. %mm 1 0 fc^^sc e t x^-^- s sr^n- 
tTMrfij^i*-. f>^mz±ii(7)mmMt:ymLx^mmm 

[0060] ( mmm 2 ) ^mummcrmmcomitum 
i±M<7mm9mi.n2{,z^^xaT<m 5 izL-xn^ 

fzz t mm. mmm 1 1 mmcr^mm^immmm 

izi*)imLti. 

[0061] -t^h-h. SBtc^LTti 5fe-r. 

T^yi^TfXi? >y hiz^ix^'ii^m^ntzmmmmt . m 

g-Agc [c 1-] M*iKc i7km 
m) iimt. nmizii&^mimmLfz, ^lx. ^ 

WMMcDma^^O. 2V vs. Ag-AgClfc^l, 

0yi i:iniaco^<2^-c\ ^i>\f:mm<^mmi>zmifxmm& 

[ 0 0 6 2 ] i .IT\ ±iB<7>¥«#«ffic^mffi{i:. mT 

iz^-tmmy'-^^izx *)fif)^)^/^tirzmx'$) 0 . 4^ 
imm^mm-h^mim (t i > i,z^ttihT- 
m^^+mzmm^-Th z tuMm^mxh^ , m 

^'f—!^i,zr>\.^xmm't^ , 
[ 0 0 6 3 J 06{4, mmm2cr^-)jmtmm(7y:^ 
\,zx y)m^^ixtz%nmf.zju TxmK^mt^'±^j:ifi 

I16tcs^-rj:dt::. #Him»citr-g>^#«fi60 
0. 5Vvs. Ag-AgGl 

^mttimmmM^^ytm^tim-mzmtu ltv^^ ,r t . 



0. 5Vvs. As-AsC\^mtitWSMmzi5U 

X. ^i^mM^<^-mii}mm^^tix^^^zktfi 

hi)^^. ^Lx. ^wmmcommfio. 2Vvs. a 

g-Agc ic?)i:#. %mmi^m.±t^j:^ . :i(7>mmi 

mzii\^x^wmm'^<^i^m(^m.mi}^mi>%m 

i < mff^ ^zt *i*>*^ o . 

[0064] mmm 3 > ^i¥m&<7)mmcom^\:>im 

[0065} ^wmmc^mm<r>mimmit. ^^^^ 
mML^^^fzzti^ma. mmmi tmm(^n^<Di> 
tx-n^fc. •t^j:±>ib. ^-r^^y^m^'^iz. mm 

^ass: 5 0 -ctcftj^ L . ^mim,m(^mmi>z ^tfxmm 

m(mM; 5 0 0W<DftBE*IB^>r. BSM^jg ; 1 0 
0 mW/ c m2 > SrBlftrS -fr^t . 
[00661 (IIJSM4 ) ^ftc«ffii7)KEBc7)g?^b3{a^ 

[00671 ^wmm(^ymm(^mimm^i. m=^m^ 
mm^. ^y^ykcryij^i^oizmmmmm^rmmL 
tzm-ii. mmmi bmm(^f^(^i^tx'n'^fz, -r^ 

m'^mm-, o. imo i/d ^hkl, z.(mMn 
mm^hz , mmm 1 1 wmc^mM^mm Ltz . ij:v ^ 

Wm^m ; 1 0 OmW/c m2 ) ^^M^'^fz. 

[0 0681 {mm5y^wm(7:^<7mimM 

SriJlTO i o iz tT^To/^^: i^^Hi, mm 1 

^mmm2tmk(^wmzx ^^mttz. 
[00691 ^wmMcnmffymimmi. m^^m.^ 
mm 1 b wm<^m^<rfi:> b rHtcg^^-fr^c: bm- 

{4 . HlffiM 2 i: mmcr)^f^<7) i^bX-n-yfz. ■t^j:i>ib . 

9c-f. mmmmmb tx . mi- h y ^yj^Tiimmirmm 

Lfz, -eUT. ^'ryzy^:^i^'yhlz^ti^'tii$m^ti 

timmmmb. ^mb. mm&mt:'^^Lx\>^^\>^^m 

mb t:^im-f- h u ^j^TiQ^m^izmmL, ^mMt:i¥m 
mb-t^mmm2bmm(7)mMit^-t/i'?:mmLfz. ^ 

LX. h^f^$-ii:T. mmmMlzM 

-r^iJi#«c|gBitOme3&SO. 2V vs. Ag-AgC 

ib^^xoiz. ^^i>^m^z^u Txms^mwL'O 

[0 0 701 iimmi) ^i^mmt^ms(Dmitsm 

i'nh^j:ti^-ofzzbmm. miiMi bmm<D^mmm 
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[00711 {]mm2 ) ^miifmM<r>ma<nmimm 

[ 0 0 7 2 J 'SriJ, ±IB<?)Jti^]2c7)ft!i{c, 





Voc(V) 


Isc {mA/cm2) 


FF 




1 


0.72 


13 


0.66 


6.4 


mmm 2 


0.72 


14 


0.69 


7 


9mm 3 


0.71 


13.5 


0.68 


6.5 


mm 4 


0.71 


14 


0.67 


6.7 


5 


0.72 


14 


0.69 


7.0 


itmm 1 


-0.68 


r2 


0.67 


5.5 




0.68 


11 


0.67 


5.0 



[0073] Lmmmmm:i mm.mmmi'^^j:^\ 

MLfc'^-^yy^yrtf^^ 100 owymi crmm±m 
xm^i.-msmmm^L. mmmK (voc/v) , 

m^mm. ( I s c/mA c m-^ > . *^H^ (F.F. ) 
RX/j^^^f\^^-^m^ (vy%) ^^if>t:, -^crtrnM 

[0 074] 



[00751^1 tcS^L3t^m*»/bBBic»3&»=5r<J: d tc. H 

^mvii. ^ti^'rLiznf^-t?>imm 1 ~ifciee«j 2 fe« 

[0076] 

[^HJ«S&*} m±SiB3L^v: J: 3 :^mMlzXtHi. 

^i^mmirm^-t^^i^^miz-tt tL^^m^mK 
Sb^m.m-th^'i^tr+^izm^m^-ti, ^ttf^-c^h 

mil ^^m(^^mmmii±mmmm^VMcr>mmij 
mizi: ^^^tLi,^mm(^~m^9^^^mmmx'h 

[ 0 2 } n 1 tc^fMis 1 0 0 co^^(7>m^M:^mmm 
X'h^> 

ims J :^WM<7)Bmm!m:mmm<7>m^-:miz^ 0 



[05 J S4tCS^-taM35!MXe«^S"J<^^«-riSK 
[061 Ei5(c^-r^®}!aSXS{ct}V^T. 

^^fmtti^bmmsi^mmL^\'^m^tiz}3if^ 
i-mmvM. 4- 

5 o-«^-fk^-fe;K 100 -feSii^* 

mmmm^mMioc^u^mm. c\-mvwmmmi.z 

mM2 0<r)fm^ C E 1 0-SSi-fb^-fe;U5 0<?5*tg. 

E—^mm^±mnM2 oom»«. e 1 o---m»« 

^m. E 2 o-«m-fl:^-fe;i^5 oc7)«ftf«?§?g, F 1 , 

F2, F3. -^%m. F2 2-^i!|s«fii2c7)^. 
I 2 (R) I 2 (Ox) 2 (R) 

iOSt-fb^^il^J. L10 "«m^, . Pl-#7L^^f*: 
m^^, P2 --iii®fe*. RE-#Bg®fii. S->^^-^^ 
USl 0- -IgW^. 
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10 
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F:?'— 5F051 AA14 CB30 FA02 FA03 FA04 
GA03 

aK)32 AA06 AS16 BB05 BB07 BBIO 
ecu CC16 CC17 EE16 EE17 
HH07 HH08 



